ABSTRACT -Background -Fatigue is a common complaint in cirrhotic patients and may be considered a debilitating symptom with negative impact on quality of life. Research on its etiology and treatment has been hampered by the lack of relevant and reproducible measures of fatigue. Objective -To evaluate the psychometric properties of the Fatigue Severity Scale (FSS) in cirrhotic patients and to correlate with depressive symptomatology and quality of life. Methods -Cross-sectional study with a convenience sample of 106 cirrhotic patients, aged between 18 and 70 years, both genders, literate, pre and post liver transplantation in outpatient follow-up. Internal consistency, reproducibility, discriminant validity, criterion validity, construct validity, responsiveness criterion, depressive symptomatology and quality of life were evaluated through questionnaires between January and October 2015. Results -The mean age was 54.75±9.9 years, 65.1% male and 32.1% of the sample had cirrhosis due to hepatitis C virus. The mean FSS score was 4.74±1.64. Cronbach's alpha was 0.93, and the Intraclass Correlation Coefficient was 0.905 (95% CI: 0.813-0.952). For discriminant validity, FSS differentiated scores from different groups (P=0.009) and presented a correlation with the Modified Fatigue Impact Scale (r=0.606, P=0.002). FSS correlated significantly and positively with depressive symptomatology and correlated negatively with the SF-36 domains for construct validity. For responsiveness, no significant changes were observed in the fatigue scores in the pre and post-liver transplantation periods (P=0.327). Conclusion -FSS showed good psychometric performance in the evaluation of fatigue in patients with cirrhosis. Fatigue presented a strong correlation with depressive symptomatology and quality of life.
INTRODUCTION
Among the complications of cirrhosis are metabolic changes associated with malnutrition. Patients have significant loss of muscle mass, resulting in increased impaired functional capacity, thus compromising functionality and quality of life, predicting lower survival (9, 20, 23) . Fatigue is a common complaint of patients with liver cirrhosis (15) defined as tiredness, weakness and mental exhaustion, physical or both (5) . It can be considered a disabling symptom and its etiology is poorly understood and multifactorial (5, 15) . In chronic liver disease, the pathophysiology of fatigue involves changes in central neurotransmission resulting from signaling between brain and liver, whose mechanisms involved are not yet fully understood (24) . The prevalence of fatigue depends on its measurement and definition, controversial factors for the great divergence between different authors (29) . Most studies on fatigue and liver disease are performed on patients with primary biliary cirrhosis, hepatitis caused by C virus and cholestatic disease. Study Swain et al. (25) showed a prevalence of fatigue from 65% to 85% in patients with cholestasis. In individuals with primary biliary cirrhosis it is considered the worst symptom in approximately 50% of Psychometric property of fatigue severity scale and correlation with depression and quality of life in cirrhotics the patients, being incapacitating in 25%. It seems to be variable in patients with different forms of liver disease.
The assessment of fatigue and its effects in patients with liver disease has traditionally been performed using general questionnaires and Short Form Health Survey (SF-36) (28) , or specific as Scale Fatigue Impact Modified (MFIS) (8) and Severity Score Fatigue (FSS) (14) that allow objective quantification or score (1) of this symptom. The validation process of a questionnaire should follow clearly defined steps, so that its usefulness is proven and safe for application in clinical research, through the study of the psychometric properties of the instrument. The psychometric properties refer to the set of techniques that allow the quantification of psychological phenomena and aim to measure the constructs, that is, the variable that the instrument is willing to measure. Different psychometric requirements must be addressed in the validation process, such as reliability and validity (6) . Fatigue is a frequent complaint of patients with liver disease, little studied, specifically, in cirrhotic patients. The adequate management of this symptom can have a favorable impact on the quality of life of these individuals. The investigation of this symptom has been hampered by the lack of relevant and reproducible measurements of fatigue (22) .
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METHODS

Patients and study design
A cross-sectional study was performed in cirrhotic of different etiologies, which underwent medical follow-up between January and October 2015 at the Transplantation Outpatient Clinic of the Santa Clara Hospital of the Santa Casa de Misericórdia Hospital in Porto Alegre, Brazil. Patients between the ages of 18 and 70 years of both genders, diagnosed for cirrhosis, candidates for liver transplantation and/or already transplanted, who accepted to participate were included in the study. Illiterate patients with cognitive or visual impairment who underwent double transplantation (renal and hepatic) and patients with orthopedic disorders were excluded from the analysis. Patients taking antidepressants were not excluded. The data were collected after approval of the study conducted by the Ethics Committee of the Santa Casa de Misericórdia of Porto Alegre, protocol number 937192.
The sample size calculation was based on the studies of Valderramas et al. (26) and Mendes et al. (17, 18) , amounting to a minimum of 87 patients and a minimum sample size calculation for each psychometric property studied: internal consistency and construct validity n=87; Reproducibility n=23; Validity of criterion n=23; Discriminant validity n=21; Responsiveness criterion n=15. Each psychometric property studied was a subgroup extracted from the total sample.
Questionnaires and scales used
The same evaluator interviewed all the patients, using four instruments according to the psychometric property to be studied: FSS, MFIS, SF-36 and Beck Depression Inventory (BDI).
The Fatigue Severity Scale was developed by Krupp et al. (14) in 1989 to assess fatigue in patients with multiple sclerosis. The instrument is composed of nine items that addresses daily situations, correlating with the social aspects of the individual, quantifying, through a score, the intensity of fatigue. Each item is scored on a Likert scale of seven points, one being "strongly disagree" and seven "strongly agree". The sum of all items can range from 9 to 63. The total score is obtained by the sum of all items added, divided by the number of assertions of the instrument, i.e., nine. A final score equal to or greater than four indicates severe fatigue. The higher the score, the greater the severity of the symptom (17) . It was tested in (26) different populations (7, 11, 13) , demonstrating good psychometric properties, but has not yet been tested in Brazilian cirrhotic patients. It has been translated and adapted to Brazilian Portuguese by Mendes et al. (17, 18) . Scale Fatigue Impact Modified (MFIS), was developed by Fisk et al. (8) and validated in Brazil in 2007 (19) , it consists of 21 questions divided into three domains: physical (9 items), cognitive (10 items) and psychosocial (2 items). The format of the responses allows scores from 0 to 4 for each item, in the Likert type format, where the larger scores reflect greater impact of the fatigue. The physical domain allows scores from 0 to 36, the cognitive, from 0 to 40 and the psychosocial from 0 to 8. The total score of MFIS is given by the sum of the three domains and ranges from 0 to 84 points. Values below 38 correspond to the absence of fatigue, and above this value, the higher the score, the greater the degree of fatigue of the individual (19) . Short Form Health Survey SF -36 1992 (28) was developed and validated in Brazil in 1999 by Ciconelli et al. (4) . It is a multidimensional instrument formed by 36 items, encompassed in eight domains: functional capacity, physical and emotional aspects, pain, general health, vitality, social aspects, mental health and a comparative evaluation between current health conditions and from a year ago. It is scored from zero to 100, where higher scores indicate a better quality of life. This instrument assesses both negative aspects (disease) as the positive aspects (welfare) (16) . The Inventory Beck Depression Inventory (BDI), was originally developed by Beck et al in 1961 (2) and validated in Brazil in 2012 by Gomes Oliveira et al. (10) , and consists of a self-report questionnaire with 21 multiple choice items related to depressive symptoms. Each response has a value of zero to three and the categories used are: 0-13 minimal depression, 14-19 mild depression, 20-28 moderate depression, and 29-63 severe depression.
Process of evaluation of psychometric properties
• Reliability Reliability was assessed through internal consistency, reproducibility and discriminant validity. To evaluate the internal consistency, Cronbach's alpha was used, with a total sample of 106 patients. Reproducibility was assessed by applying the FSS by the same interviewer on two occasions, to the same subject, with an average time interval of one month. The sample used for this evaluation totaled 36 individuals. For this analysis, the intraclass correlation coefficient (ICC) was used and in the comparison between the two moments evaluated, the Wilcoxon Test was performed.
• Validity
The validity was verified by criterion and construct validity. For the study of criterion validity, FSS was used in a total sample of 23 patients, who later, but at the same meeting, also answered the questionnaire Modified Fatigue Impact Scale (MFIS). Scores were compared using Pearson's correlation. The Construct Validity was verified through the hypothesis analysis, in this study, represented by the correlation with other tests. It was evaluated through the correlation of the scores of the 106 patients with FSS and scores in the depressive symptomatology (BDI) and quality of life (SF-36) questionnaires. This evaluation was performed through the Spearman correlation.
• Discriminating validity The discriminant validity was verified by comparing the FSS scores in a sample of 23 cirrhotic patients (case group) with the scores of 23 healthy subjects (control group). The control group consisted of family members or caregivers who took patients to the outpatient clinic for follow-up, non-cirrhotic patients with no symptoms or fatigue complications, and were similar to the case group in sex, age and schooling. For this evaluation the t-test of paired samples was used.
• Criterion of responsibility The responsiveness criterion shows the ability of the questionnaire to measure changes in scores after an intervention. In this study, the intervention was hepatic transplantation. For this criterion, 16 patients who performed the procedure responded to FSS in the pre-and post-transplant periods. The latter was determined as the first outpatient visit after surgery, averaging within one month of the first postoperative day. The paired sample t-test was used in the analysis of this criterion.
• Statistical analysis Data were presented in mean and standard deviation, when normally distributed, and median and interquartile range, when not normally distributed. Normality was verified by the ShapiroWilk test. The categorical data were presented in frequency and percentage.
Reliability was tested for internal consistency and reproducibility. In order to evaluate the internal consistency of the instrument, Cronbach's alpha coefficient was used, with a generally accepted lower limit of 0. 7 . In order to analyze the reproducibility, the intraclass correlation coefficient (ICC) was used and in the comparison between the two moments evaluated, the Wilcoxon Test was performed. The discriminant validity was evaluated through the t-test for paired samples. Criterion validity was determined using Pearson's correlation. The construct validity, assessed through the correlation of FSS with BDI and SF-36, was measured by Spearman's correlation. For responsiveness criterion, the t-test of paired samples was used.
The results were analyzed using the Package for Social Sciences (SPSS) version 18. The sample was calculated based on the study et Valderramas (26) . The level of significance adopted in all tests was 5%.
RESULTS
The study included a total of 114 participants, where 3 were excluded for encephalopathy, 3 for ascites requiring immediate paracentesis, 1 for illiteracy, 1 for deformities resulting from fractures. The majority of the patients were male 69 (65.1%), mean age 54.75 (SD ±9.9 years), 34 (32.1%) patients with cirrhosis caused by hepatitis C virus and 62 (58.5%) had incomplete elementary education, as shown in Table 1 .
The calculated Cronbach's Alpha Coefficient was 0.93, showing strong internal consistency of the instrument.
The observed intraclass correlation coefficient (ICC) was 0.905 (95% CI: 0.813-0.952), indicating a high agreement between the two moments evaluated. In the evaluation by question, the lowest ICC was observed in question 5, of 0.46 (95% CI: 0.000-0.728). No significant changes were observed in the scores between the two moments evaluated, except in question 6 where there was an increase in the median score as shown in Table 2 .
TABLE 1. Characterization of the sample
Variables n= 106
Age (years) -mean ± SD 54.75 ± 9.9
Male -n(%) 69 (65.1)
Years of study -n (%) A correlation was observed between the FSS scores and the MFIS total score (r=0.60; P=0.002). The strongest correlation was observed with the cognition domain (r=61; P=0.002) and the weakest with the psychosocial domain (r=36; P=0.087) ( Table 3) .
FSS correlated significantly and positively with depressive symptomatology and negatively correlated with the eight domains of SF-36, for construct validity. The strongest correlation was observed with the vitality domain (r=-0.57; p<0.001) and the weaker correlation with the physical functioning domain (r=-0.44; P<0.001) ( Table 3) . remained constant at the two moments evaluated (test and retest). These results were similar to those for Valderramas et al. (26) . This study also found a strong correlation of fatigue with depressive symptomatology and quality of life, demonstrating that the more severe the fatigue, the more severe the depressive symptomatology and the greater impairment of quality of life.
In the study of criterion validity, the FSS presented a correlation with total score of the MFIS, that is, the results obtained through the MFIS predict the same performance presented by the FSS, serving as criterion to determine the validity of this.
FSS was sensitive to the detection of different fatigue scores between cirrhotic (case) and non-cirrhotic (control) patients, a fact confirmed by discriminant validity analysis (P=0.009). A similar result was found in the study Kalaitzakis et al.(2012) (12) . Regarding the criteria of responsiveness, data analysis found no statistical difference in fatigue scores in the pre-and post-liver transplantation, finding consistent with the literature, in studies of the symptom after this intervention (3, 12, 27) . In cirrhotic patients, we did not find studies that evaluated fatigue through the FSS, nor was it a specific validated instrument for the evaluation of fatigue in this population. The fatigue evaluation has been performed more emphatically in patients with specific diseases such as cholestasis, primary biliary cirrhosis and hepatitis C (21, 24, 25) . In this way, patients' periodic follow-ups can be made and those with worse fatigue scores can be identified and receive specialized support.
Currently, there are a growing number of questionnaires assessing various aspects of health in different contexts, including fatigue assessment. As a result, methods that allow health professionals to evaluate fatigue in a reliable and reproducible way are being improved, making possible the use of assessment instruments in the care.
Fatigue assessment aims to provide higher quality health care, according to the needs of the population, aiming for their physical, mental and social well-being. Taking into account that the cirrhotic population is generally subject to several situations considered to be at risk for numerous outcomes compared to the general population, changes in the multiprofessional follow-up of these patients are necessary.
The Fatigue Severity Scale can serve as a useful tool in the evaluation of fatigue in future clinical research involving patients with cirrhosis of diverse etiologies, achieving advances in the treatment of this symptom.
CONCLUSION
In conclusion, FSS demonstrated good behavior in the psychometric properties evaluated: internal consistency, reproducibility, criterion and construct validity, discriminant validity and responsiveness criterion. Consequently, it seems appropriate and applicable for cirrhotic patients of different etiologies. The fatigue symptom presented a strong correlation with depressive symptomatology and quality of life in these patients.
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For responsiveness criteria, no significant changes were observed in the fatigue scores in the pre and post liver transplantation periods (P=0.327).
DISCUSSION
Scales and questionnaires are used both in assessments and diagnoses as well as in research, making their use an important methodological aspect. To obtain reliable, and therefore relevant, results, valid and reliable measurement of data is essential.
The Fatigue Severity Scale demonstrated good psychometric performance, suggesting being a useful tool in the evaluation of fatigue in cirrhotic patients. In general, the instrument proved to be valid and reliable for evaluation of this symptom. FSS, despite the low educational level of the patients evaluated, was easy to understand and the mean response time was 8 minutes, suggesting feasibility for use in this population.
The reliability of the FSS, estimated by the Cronbach's alpha value (0.933) was high, demonstrating strong internal consistency among the scale items.
Regarding reproducibility, we did not find a significant difference between the two moments evaluated, showing that the scores
